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Abstract 
 
Emotional and role functioning difficulties are associated with chronic alcohol use 
and liver disease. Little is known about prospective changes in psychological and 
psychosocial functioning following orthotopic liver transplantation (OLT) amongst 
patients with alcoholic liver disease (ALD). We aimed to assess the functioning of this 
patient group post liver transplantation. Comprehensive psychosocial assessment of 
depression (Beck Depression Inventory [BDI]), anxiety (State-Trait Anxiety Inventory 
– Form X [STAI]) and psychosocial adjustment (Psychosocial Adjustment to Illness 
Scale – Self-Report version [PAIS-SR]) was conducted with 42 ALD patients available 
for pre and post OLT testing. Dependence severity was assessed by the Brief 
Michigan Alcoholism Screening Test (bMAST). Significant reductions in average 
anxiety and depression symptoms were observed 12-months post-OLT. Significant 
improvements in psychosocial adjustment to illness were also reported. Patients 
with higher levels of alcohol dependence severity pre transplant assessment 
improved comparably to those with lower levels of dependence. In summary, the 
study found OLT contributed to reducing overall levels of mood and anxiety 
symptoms in ALD patients, approximating general (non-clinical) population norms. 
Psychosocial adjustment also improved significantly post liver transplantation.  
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1. Introduction 
Alcohol-related liver disease (ALD) accounts for almost half of all liver disease deaths 
(Anantharaju & Van Thiel, 2003; Georgiou, et al., 2003). One quarter of orthotopic 
liver transplantations (OLT’s) performed annually in the United States are due to ALD 
(Jowsey, Taylor, Schneekloth & Clark, 2001). ALD patients are at higher risk of 
psychological and psychosocial dysfunction when compared with non- ALD patients 
(Potts, 2009). 
OLT continues to present challenges in addition to donor organ shortage and high 
waiting list mortality (Freeman, et al., 2008). Candidate evaluation and 
transplantation waiting times are an additional source of stress for patients (Jowsey, 
et al., 2001; Potts, 2009; Moore, Burrows & Hardy, 1997; Stracciari & Guarino, 2001). 
Emotional and role functioning difficulties associated with transplantation can 
persist post surgery. Extended medical follow-up and medication side effects, 
including immunosuppressant therapy, are extra stressors (Potts, 2009; MIMS 
Online, 2012; Stracciari & Guarino, 2001). In view of the resource intensive nature 
including cost of transplantation, the emotional health of transplant recipients is 
central to outcome. 
Patients awaiting liver transplantation report poor psychosocial functioning 
(Ratcliffe, et al., 2002; Schomerus & Hamster, 2001; Younossi, et al., 2000). 
Improvements are generally seen following successful transplantation, however 
functioning does not typically achieve levels reported amongst the general 
population (Campagna, Biancardi, Cillo, Gatta & Amodio, 2010; Ratdiffe, et al., 2002; 
Jin, et al., 2013; Tome, Wells, Said & Lucey, 2008;). Reduced rates of employment 
and ongoing difficulties with depression, anxiety, fatigue and sexual dysfunction 
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have also been identified (Baranyi, Krauseneck & Rothenhäusler, 2013; Bravata, 
Okin, Barnarto, Keeffe & Owens, 2001; Campagna, et al., 2010; Gutteling, et al., 
2006; Stilley, Flynn, Sereika & Stimer, 2012; Tome, et al., 2008).  
The majority of psychosocial studies in liver transplantation have been cross-
sectional in design. Few studies have investigated differential psychosocial factors 
between specific functioning domains (Tome, et al., 2008). Differing patterns of 
psychosocial adjustment between aetiological (disease) groups receiving OLT also 
requires further investigation. Many psychosocial studies of OLT recipients have not 
considered the type of liver disease (Blanch, et al., 2004; Cowling, et al., 2004a; 
Cowling, et al., 2004b; Desai, et al., 2008; O’Carroll, Couston, Cossar, Masterton & 
Hayes, 2003; Ratcliffe, et al., 2002; Younossi, et al., 2000). Given the aetiological 
heterogeneity among liver disease patients, and the unique characteristics of ALD 
patients, this is an important limitation. 
This study examines the psychosocial adjustment of patients who have undergone 
liver transplantation due to ALD. It explores which psychosocial dimensions may be 
most relevant targets for improved functioning. More effectively identifying patients 
pre-OLT with psychosocial adjustment difficulties could improve treatment 
compliance, treatment outcomes and reduce overall health system costs (Gutteling, 
et al., 2006; Jowsey, et al, 2001). 
2. Method 
2.1 Participants 
Ninety-two OLT candidates with were enrolled in the transplant program. Forty-two 
(38 males, 4 females) were re-assessed 12-months post-transplantation. Patient 
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selection procedures have been previously documented (Pegum, Connor, Feeney, & 
Young, 2011). Patients not assessed at follow up did not survive transplant or died 
within 12 month post surgery (n=18), were awaiting transplantation (n=18), were 
within the 12 month follow-up period at time of data collection (n=5), or were lost to 
follow-up (n=9). Therefore, 83% (42/51) of patients eligible to be retested were 
followed up at 12 months. All patients were on standard immunosuppressive 
therapy. The (n=42) pre-transplantation mean (SD) age was 48.07 (6.74). They had 
received an average of 11.67 (SD 3.21) years formal schooling. All patients 
completed the 10-item Brief Michigan Alcoholism Screening Test, (bMAST) (Connor, 
Grier, Feeney & Young, 2007; Pokorny et al., 1972). Scores over six are suggestive of 
alcohol dependence (Pokorny et al., 1972). The mean bMAST score in the current 
sample was 14.37 (SD 9.13). Twelve (29%) of the 42 patients followed-up were also 
Hepatitis C Virus (HCV) positive. The majority of patients (88%) reported abstinence 
for at least 6 months prior to initial assessment. Four patients reported consuming 
alcohol within 6 months of assessment, one of whom had consumed alcohol 4 weeks 
prior. Disease severity was assessed by Child Pugh category and Model for End-stage 
Liver Disease (MELD) score. A total of 2.4% of the sample were categorised as Child 
Pugh A, 29.27% as Child Pugh B and 68.29% as Child Pugh C. MELD scores were 
divided into three ranges: <15 (n=18); 16-25 (n=19); and 26+ (n=4) (overall mean 
16.41, SD 6.35). MELD was unable to be calculated for one patient. Of the 42 
followed-up, 27 had a history of overt Hepatic Encephalopathy (HE) prior to pre-
transplantation assessment (Grade 1: n=3; Grade 2: n=15; Grade 3: n=9), 14 had no 
history of HE, and HE information was unable to be obtained for one patient. 
2.3 Measures  
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2.3.1 State-Trait Anxiety Inventory – Form X (STAI). The STAI (Speilberger, Gorsuch, & 
Lushene, 1970) comprises two self-report scales designed to differentially assess 
state and trait anxiety. The degree of anxiety symptomatology present at the time of 
assessment is captured by the state anxiety scale which is sensitive to change, and 
was therefore applied as the key anxiety measure in this study. The state anxiety 
scale consists of 20 self-descriptive statements rated on a scale from: 1 – not at all, 
to 4 – very much so (range 20-80) Scores were compared to a large normative 
representative adult population (N = 760) (Crawford, et al., 2011). Internal 
consistency of the State scale ranges from .83 to .92 (Speilberger, et al., 1970).   
2.3.2 Beck Depression Inventory – 1A (BDI). The BDI is a widely used brief screening 
tool assessing severity of self-reported depression with sores raging from 0 (normal)  
to 63 (severe depression). Scores were also compared to a large representative 
normative sample (N= 729) (Crawford, Cayley, Wilson & Hartley et al., 2011). The BDI 
has an internal reliability of .81 (Beck, Steer & Garbin, 1998). 
2.3.4 Psychosocial Adjustment to Illness Scale – Self Report (PAIS-SR). The PAIS-SR is a 
self-report instrument designed to measure psychosocial adjustment in people living 
with a chronic health condition. The questionnaire targets seven principal areas 
demonstrated to have a high degree of relevance to overall adjustment to illness 
(Derogatis & Derogatis, 1990). PAIS-SR domains are outlined in Table 1. Normative 
data from a group of HIV patients was used (N = 186) (Judd, Mijch, McCausland & 
Cockram, 1997) for the current protocol as this group represented the closest fit of 
available published data to chronic liver disease patients.  
2.3. Procedures  
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Measures were administered pre-and 12 months post transplantation. Patients were 
not formally enrolled in any psychological intervention as part of the transplant 
treatment procedure. 
3. Results 
3.1 Preliminary Analyses 
Of the group followed up, ANOVAs compared the pre-transplantation functioning of 
patients with ALD alone and those with an additional diagnosis of Hepatitis C Virus 
(HCV). No differences were found on pre-transplantation measures with the 
exception of the Health Care Orientation scale of the PAIS-SR (F (1, 40) = 5.065, 
p=.030), with HCV positive patients scoring higher on this scale.  
 
Patients were categorized at pre-transplantation assessment according to: period of 
reported abstinence (1 – 6 months [n=4]; 7 – 12 months [n=9]; 13+ months [n=29]); 
MELD score (<15 [n=18]; 16-25 [n=19]; 26+ [n=4]); and history of overt Hepatic 
Encephalopathy (HE) (no history [n=14]; history [n=27]). ANOVAs compared pre-OLT 
functioning according to each of these categories. Patients with a history of overt HE 
scored significantly higher on the PAIS-SR Total scale than those without a history of 
overt HE (F (1, 35) = 4.992, p=.032). No other differences were found between 
groups at baseline.  
 
3.2 Anxiety and Depression Symptomatology Pre- to Post-Transplantation 
Repeated measures ANOVAs examined change in self-reported anxiety and 
depression symptoms pre-to-post OLT. Significant reductions were observed in both 
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anxiety (STAI: F (1, 37) = 14.635, p<.001) and depression (BDI: F (1, 38) = 33.957, 
p<.001) levels. Pre-OLT group mean (SD) scores on the STAI and BDI were 40.78 
(12.71) and 12.68 (6.54) respectively. Compared to an Australian normative sample 
(27), at pre-OLT assessment the group mean BDI scores were at the 76th percentile 
and STAI scores the 82nd percentile. Post-OLT group mean (SD) scores on the STAI 
and BDI had fallen to 32.69 (9.66) and 6.88 (6.2), at the 46th and 54th percentiles 
respectively.  
3.3 Psychosocial Adjustment to Illness Pre- and Post-Transplantation 
Repeated measures ANOVAs examined change pre-to-post OLT on the PAIS-SR 
subscales and Total scale. Significant improvements were observed in Vocational 
Environment (F [1, 35] = 38.600, p.<.001), Domestic Environment (F [1, 37] = 11.211, 
p=.002), Sexual Relations (F [1, 34] = 8.889, p=.005), Social Environment (F [1, 38] = 
16.657, p<.001), Psychological Distress (F [1, 38] = 22.748, p<.001) and the PAIS Total 
Score (F [1, 36] = 30.555, p<.001). Significant change was not observed in Health 
Care Orientation and Extended Family Relationships. Mean PAIS-SR scores pre- and 
post-OLT are shown in Table 1. Percentile scores relative to an Australian sample of 
HIV patients (Judd, et al., 1997 30) pre-to-post OLT are shown in Figure 1.  
Insert Table 1 Here 
Insert Figure 1 Here 
3.4 Effect of severity of dependence  
A repeated measures multivariate ANOVA was conducted to compare changes in 
PAIS-SR scores from pre-to-post-transplant while accounting for severity of 
dependence (low dependence – bMAST <6, n=8; moderate dependence – bMAST 6-
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18, n=16; high dependence – bMAST 19+, n=14). No significant multivariate 
differences were found between the groups. Follow-up univariate analyses also 
identified no group differences. Univariate repeated measures analyses comparing 
BDI and STAI scores pre- to post-transplant also revealed no group differences on 
the basis of alcohol dependence severity. 
4. Discussion 
In this group of alcoholic liver disease (ALD) patients followed up 12-months post-
orthotopic liver transplantation (OLT), significant reductions in anxiety and 
depression symptoms were observed. Compared to a normative representative 
adult sample (Crawford, et al., 2011), at pre transplant assessment, group mean 
anxiety scores were in the high average range (76th percentile). Twelve months post-
OLT, the group mean anxiety score fell within the average range (46th percentile). 
Depressive symptoms also reduced from high average (82nd percentile) to average 
range (54th percentile) compared to the general adult population.  
A significant improvement in overall psychosocial adjustment to illness was also 
observed, with improved adjustment reported in vocational, domestic, sexual, social 
and psychological distress domains. The domains of psychosocial adjustment least 
impaired by ALD at the pre-OLT assessment were Health Care Orientation and 
Extended Family Relationships. These domains were also the only domains not to 
show a significant improvement post OLT. The domain most impacted at pre-OLT 
was Vocational Environment. This domain assesses the effect of the current illness 
on job performance, satisfaction and adjustment. The term “vocational” is defined as 
work, school or home. Guidelines are provided for the assessment of those who 
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have retired, are unemployed, or have recently been forced to stop work due to 
their illness (Derogatis & Derogatis, 1990).  
Previous studies report reduced rates of employment and difficulties with low mood, 
anxiety and sexual dysfunction post-OLT. Poorer outcomes in ALD recipients occur 
when compared to non ALD groups (Bravata, et al., 2001; Campagna, et al., 2010; 
Gutteling, et al., 2006;). Most studies demonstrate improvement Quality of Life 
(QoL) post liver transplantation for patients with ALD, but it is unclear if these 
changes in QOL are superior to patients transplanted for other liver aetiologies 
(Tome, et al., 2008). It is an important finding that in this ALD sample, post-
transplant recipients, on measures of anxiety and depression, approximate those 
found in the general adult population. Psychosocial adjustment to illness was also 
improved with OLT despite the need for lifelong medication and medical follow-up. 
Recipients with severe alcohol dependence pre-OLT demonstrated the same level of 
improvement in adjustment outcomes as those with lower levels of dependence. 
This study has limitations. Forty two patients eligible to be retested provided follow-
up data. It is possible that there was a selection bias favouring better functioning 
patients being retained. Patient attrition is an ongoing in challenge in transplant 
research, and results should always be interpreted in light of these limitations.  
The results demonstrated that if a patient survives transplantation and is retained in 
treatment, there are likely to be significant improvements in psychological and 
psychosocial wellbeing.  
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Table 1 
Group mean Psychosocial Adjustment to Illness Scale – Self Report scores pre-to-
post-OLT 
PAIS-SR Domain Mean (SD) z-score n 
Health Care 
Orientation 
Pre 4.78 (2.84) -.56 41 
Post 4.05 (3.33) -.79 39 
Vocational 
Environment 
Pre 8.33 (4.64) .66 41 
Post 3.92 (2.67) -.5425 38 
Domestic 
Environment 
Pre 6.05 (3.27) .09 41 
Post 4.23 (3.07) -.35 41 
Sexual 
Relationships 
Pre 6.71 (4.29) .28 41 
Post 3.63 (4.13) -.35 36 
Extended Family 
Relationships 
Pre 1.73 (2.06) -.35 41 
Post 1.17 (1.88) -.54 39 
Social 
Environment 
Pre 7.05 (4.96) .15 41 
Post 3.30 (3.62) -.58 38 
Psychological 
Distress 
Pre 6.66 (3.83) -.22 41 
Post 3.97 (3.04) -.80 41 
PAIS-SR TOTAL 
Pre 42.42 (17.21) .07 41 
Post 23.86 (15.40) .78 36 
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Figure 1. 
Mean PAIS-SR percentile scores* pre-to-post-OLT   
 
* Percentile scores relative to an Australian sample of HIV patients pre-to-post 
OLT  
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Highlights 
 For ALD patients retained in treatment, significant improvements in 
psychosocial adjustment to illness, anxiety and depression symptoms were 
observed 12-months post-OLT. 
 Twelve month post OLT assessments demonstrated psychosocial and 
psychological functioning approximating that of non-clinical population 
norms. 
 Recipients with severe alcohol dependence pre-OLT reported the same level 
of improvement in adjustment outcomes as those with lower levels of 
dependence. 
